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Magnetic  disk  head  apparatus. 

©  A  fulcrum  for  swing  of  an  arm  (5)  holding  a  first  mag- 
netic  head  (2)  is  provided  by  a  rotation  fulcrum  pin  (21) 
which  is  supported  on  sloped  sidewalls  of  V-Shaped  groove 
members  (23).  A  leaf  spring  (24)  pushes  the  rotation  fulcrum 
pin  (21)  against  the  sloped  sidewalls  at  all  times.  The  open- 
ing  stroke  of  the  arm  (5)  is  not  limited  by  the  fulcrum  of 
swing  and  the  rigidity  of  the  arm  (5)  at  the  fulcrum  is  in- 
creased. 
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  A  fulcrum  for  swing  of  an  arm  (5)  holding  a  first  mag- 
netic  head  (2)  is  provided  by  a  rotation  fulcrum  pin  (21) 
which  is  supported  on  sloped  sidewalls  of  V-Shaped  groove 
members  (23).  A  leaf  spring  (24)  pushes  the  rotation  fulcrum 
pin  (21)  against  the  sloped  sidewalls  at  all  times.  The  open- 
ing  stroke  of  the  arm  (5)  is  not  limited  by  the  fulcrum  of 
swing  and  the  rigidity  of  the  arm  (5)  at  the  fulcrum  is  in- 
creased. 



The  p r e s e n t   i n v e n t i o n   r e l a t e s   to  m a g n e t i c   d i s k   h e a d  

a p p a r a t u s ,   and  i s   a p p l i c a b l e   to   a  head   arm  s u p p o r t i n g  
and  o p e n i n g   m e c h a n i s m   in  a  d o u b l e - s i d e   t y p e   m a g n e t i c  
d i s k   d e v i c e   w h i c h   m a g n e t i c a l l y   r e c o r d s   s i g n a l s   on  b o t h  
s i d e s   of  a  f l e x i b l e   m a g n e t i c   d i s k .   The  i n v e n t i o n   i s  
a p p l i c a b l e ,   i n t e r   a l i a ,   to  an  o p e n i n g   m e c h a n i s m   w h i c h  
w i l l   a c c o m m o d a t e   a  h a r d   c a s e   d i s k .  

A  c o n v e n t i o n a l   head   arm  s u p p o r t i n g   m e c h a n i s m   in  a  d o u b l e -  

s i d e d   t y p e   m a g n e t i c   d i s k   d e v i c e   is   shown  in  F i g .   1.  A  f l e x i b l e  

d i s k   1  s p i n s   b e t w e e n   a  f i r s t   m a g n e t i c   head   2  and  a  s e c o n d  

m a g n e t i c   head   3.  A  c a r r i a g e   4  h o l d s   t he   s e c o n d   m a g n e t i c   h e a d   3 

w h i l e   an  arm  5  h o l d s   t he   f i r s t   m a g n e t i c   head   2.  The  arm  5  i s  

h e l d   by  a  l e a f   s p r i n g   6  s e c u r e d   to  t he   c a r r i a g e   4  ,   t h e   l e a f  

s p r i n g   6  p r o v i d i n g   a  f u l c r u m   p o i n t   f o r   s w i n g i n g   the   arm  5.  A 

b r a c k e t   7  and  s c r e w   9  s e c u r e   t he   l e a f   s p r i n g   6  to   t he   c a r r i a g e   4 

and  d e t e r m i n e s   t he   f u l c r u m   and  b e n d i n g   f o r c e   f o r   the   arm  5.  An 

arm  p r e s s u r i z i n g   s p r i n g   8  e x e r t s   a  c l o s i n g   f o r c e   on  t h e   arm  5.  A 

l i f t   member   5a  i s   p r o v i d e d   on  t he   arm  5  and  is  c o n n e c t e d   to   a n  

arm  o p e r a t i n g   p l a t e   10  h e l d   on  a  b r i d g e   i n t e g r a l   w i t h   a  d o o r  

h a n d l e   ( n o t   shown)   wh ich   i s   moved  when  t he   f l e x i b l e   d i s k   i s  

i n s e r t e d .  

When  t he   f l e x i b l e   d i s k   1,  i n  a   f l e x i b l e ,   t h i n ,   p r o t e c t i v e  

j a c k e t   11,  i s   i n s e r t e d   i n t o   t he   d e v i c e   to  a  p o s i t i o n   w h e r e   i t   c a n  

be  s u b j e c t e d   to  w r i t i n g   or  r e a d i n g ,   t he   f i r s t   m a g n e t i c   h e a d   2  i s  



l i f t e d   as  shown  in  F i g .   2  to  p r e v e n t   i n t e r f e r e n c e   w i t h   t h e   d i s k   11 

as  i t   i s   b e i n g   i n s e r t e d .   The  arm  o p e r a t i n g   p l a t e   10  r a i s e s   t h e  

l i f t   member   5a  p r o v i d e d   on  t he   arm  5  so  t h a t   t he   arm  5  i s   s w u n g  

a b o u t   t h e   f u l c r u m   p r o v i d e d   by  t he   s e c u r e d   end  of   t h e   l e a f   s p r i n g  

6 .  

I f   t h e   f l e x i b l e   d i s k   1  i s   m o u n t e d   in   t h e   c o n v e n t i o n a l  

f l e x i b l e   t h i n   p r o t e c t i v e   j a c k e t   11,  t h e   head   arm  s u p p o r t i n g  

m e c h a n i s m   of  F i g .   1  i s   s u f f i c i e n t .   H o w e v e r ,   when  t he   f l e x i b l e  

d i s k   1  i s   m o u n t e d   in  a  p r o t e c t i v e   j a c k e t   or  h a r d   c a s e   12,   a s  

i l l u s t r a t e d   in  F i g .   3,  w h i c h   i s   more  r i g i d   t h a n   t he   m a t e r i a l   o f  

t h e   c o n v e n t i o n a l   p r o t e c t i v e   j a c k e t   11 ,   t h e   m a g n e t i c   d i s k   d e v i c e  

i s   s t r u c t u r e d   as  i l l u s t r a t e d   by  F i g .   4 .  

P o s i t i o n i n g   p i n s   14  and  15  on  s p i n d l e   13  a r e   u s e d   to   p o s i t i o n   t h e  

f l e x i b l e   d i s k   1  and  to   t r a n s m i t   r o t a t i o n   to   t h e   d i s k   1 .  

P r o t r u s i o n s   16c  and  16d  on  h a r d   c a s e   p o s i t i o n i n g   p i n s   16a  and  1 6 b  

a r e   u s e d   to   p o s i t i o n   t h e   h a r d   c a s e   in  t h e   X  and  Y  d i r e c t i o n s .  

S t e p s   17a  and  17b  and  s t e p s   16e  and  16f   p o s i t i o n   t h e   h a r d   c a s e   i n  

t h e   Z  d i r e c t i o n .   The  h a r d   c a s e   12  has   p o s i t i o n i n g   p i n   h o l e s   1 8 ,  

19 ,   20  and  21,   r e s p e c t i v e l y ,   f o r   t h e   a b o v e - d e s c r i b e d   p o s i t i o n i n g  

p i n s ,   as  i l l u s t r a t e d   in  F i g .   3 .  

When  t h e   h a r d   c a s e   12  i s   i n s e r t e d   i n t o   t he   d e v i c e ,   i t   i s  

n e c e s s a r y   to   move  t h e   h a r d   c a s e   12  v e r t i c a l l y   to   p o s i t i o n   i t   a t  

t h e   r e a d i n g   and  w r i t i n g   p o s i t i o n .   D u r i n g   i n s e r t i o n ,   t h e   h a r d  

c a s e   12  i s   h e l d   a t   an  i n s e r t i o n   l e v e l   HI  ( F i g .   4)  by  a  g u i d e   ( n o t  

s h o w n ) ,   a n d  i s   t h e n   moved  in  t h e   d i r e c t i o n   of  t he   a r r o w   Y  to   a  

p r e d e t e r m i n e d   p o s i t i o n .   The  h a r d   c a s e   12,   t o g e t h e r   w i t h   t h e  

g u i d e ,   i s   t h e n   moved  in  t h e   d i r e c t i o n   of  t he   a r r o w   Z  a n d  

p o s i t i o n e d   a t   an  o p e r a t i n g   l e v e l   H2  r e s t i n g   a g a i n s t   s t e p s   1 7 a ,  

1 7 b ,   16e  and  1 6 f :  



When  t h e   h a r d   c a s e   is   moved  as  d e s c r i b e d   a b o v e ,   t he   f i r s t  

m a g n e t i c   h e a d   2  s h o u l d   have   an  o p e n i n g   s t r o k e   or  d i s t a n c e   of  t  + 

( H i  -   H2) ,   where   t  is   t he   t h i c k n e s s   of  t he   h a r d   c a s e   12.  To  

.  p r e v e n t   i n t e r f e r e n c e   b e t w e e n   t h e   f i r s t   m a g n e t i c   head   2  and  t h e  

h a r d   c a s e   12,  t he   o p e n i n g   s t r o k e   of  t he   f i r s t   m a g n e t i c   h e a d   2  i s  

n e c e s s a r i l y   l a r g e r   t h a n   t he   s t r o k e   n e c e s s a r y   f o r   a  f l e x i b l e   c a s e  

d i s k   1 .  

The  c o n v e n t i o n a l   arm  s u p p o r t i n g   s y s t e m   when  a p p l i e d   to   t h e  

h a r d   c a s e   12  s u f f e r s   f rom  s e v e r a l   p r o b l e m s .  

F i r s t ,   t he   l e a f   s p r i n g   6  p r o v i d e s   t h e   f u l c r u m   f o r   arm  s w i n g  

and  i f   t h e   o p e n i n g   d i s t a n c e   of  t h e   arm  5  i s   i n c r e a s e d ,   i t   i s  

d i f f i c u l t   to   keep   the   m e c h a n i c a l   s t r e n g t h   of  t he   l e a f   s p r i n g   f r o m .  

c h a n g i n g   due  to   the   s t r e s s   a p p l i e d   to   t h e   f u l c r u m   when  t he   arm  5 

i s   r e p e a t e d l y   o p e n e d   and  c l o s e d .   T h i s   f u l c r u m   l i m i t a t i o n   t h e r e b y  

l i m i t s   t h e   o p e n i n g   s t r o k e   of  t he   a r m .   The  l e a f   s p r i n g   6  can  b e  

d e s i g n e d   by  u t i l i z i n g   the   g e n e r a l   f o r m u l a   f o r   a  c a n t i l e v e r   i n  

a c c o r d a n c e   w i t h   t h e   e q u a t i o n   ( 1 ) :  

w h e r e   D  i s   t he   l e a f   s p r i n g ' s   d e f e c t i o n ,   L  i s   the   l e n g t h   of  t h e  

l e a f   s p r i n g   6,  H  is   the   t h i c k n e s s   of  t h e   l e a f   s p r i n g   6,  A  is   t h e  

s t r e s s   on  t he   l e a f   s p r i n g   6,  and  E  i s   t he   e l a s t i c   m o d u l u s .   I f   i t  

i s   a s s u m e d   t h a t   A  is   the   a l l o w a b l e   s t r e s s   on  the   l e a f   s p r i n g   6 

and  D  i s   t h e   d e f l e c t i o n   of  t he   l e a f   s p r i n g   6  n e c e s s a r y   f o r   t h e  

s t r o k e   of  t h e   arm  5,  t h e n   e q u a t i o n   1  i n d i c a t e s   t h a t   e i t h e r   t h e  

l e n g t h   L  of   t he   l e a f   s p r i n g   6  s h o u l d   be  i n c r e a s e d   or  t h e  

t h i c k n e s s   H  s h o u l d   be  d e c r e a s e d .   H o w e v e r ,   in  p r a c t i c e ,   i t   i s  

d i f f i c u l t   to  i n c r e a s e   t he   l e n g t h   of  t he   l e a f   s p r i n g   6,  b e c a u s e   o f  

t h e   l i m i t e d   s p a c e   a v a i l a b l e  f o r   t he   d e v i c e .   The  t h i c k n e s s   o f  t h e  

s p r i n g   in  t he   c o n v e n t i o n a l   d e v i c e   is   g e n e r a l l y   as  s m a l l   as  O . l t  



and  i f   t h e   t h i c k n e s s   is   f u r t h e r   d e c r e a s e d ,   t he   r e l i a b i l i t y   of  t h e  

d e v i c e   is   r e d u c e d   and  i t   b e c o m e s   d i f f i c u l t   to   o p e r a t e .  

S e c o n d ,   when  i t   is   n e c e s s a r y   to   d e t e r m i n e   w h e t h e r   t h e  

s u r f a c e   of  t h e   h e a d ,   w h i c h   is   b r o u g h t   i n t o   c o n t a c t   w i t h   t h e  

f l e x i b l e   d i s k   1,  i s   smudged   or  s c r a t c h e d ,   d u r i n g   n o r m a l  

m a i n t e n a n c e   of  t he   a s s e m b l e d   d e v i c e   or   when  t h e   o u t p u t   s y s t e m   i s  

o u t   of  o r d e r   i t   i s   d i f f i c u l t   to   o b s e r v e   t he   s u r f a c e   of  t h e   f i r s t  

m a g n e t i c   h e a d   2  b e c a u s e   of  the   l i m i t e d   t r a v e l   of  t he   arm  5.  I n  

t h i s   s i t u a t i o n ,   i f   t he   arm  5  i s   f o r c i b l y   r a i s e d ,   t he   l e a f   s p r i n g  

6  w i l l   be  p e r m a n e n t l y   d e f o r m e d ,   and  can   no  l o n g e r   be  u s e d .  

T h i r d ,   when  t h e   arm  5  i s   r a i s e d   by  t h e   arm  o p e r a t i n g   p l a t e  

10,   t h e   l e a f   s p r i n g   6  can   be  t w i s t e d   w h i c h   r e s u l t s   in  t he   f i r s t  

m a g n e t i c   head   b e i n g   p e r m a n e n t l y   a n g l e d   as  i n d i c a t e d   by  t h e   s o l i d  

l i n e s   in   F i g .   5.  As  a  r e s u l t ,   t h e   f i r s t   m a g n e t i c   h e a d   2  c a n n o t  

be  s a t i s f a c t o r i l y   o p e n e d   and  i n t e r f e r e n c e   b e t w e e n   t he   h a r d   c a s e  

12  and  t h e   f i r s t   m a g n e t i c   h e a d   2  can   o c c u r .   The  a n g l i n g   of  t h e  

h e a d   2  due  to   a  t w i s t i n g   moment  o c c u r s   b e c a u s e   of  t h e   d i f f e r e n c e  

in  p o s i t i o n   b e t w e e n   the   l i f t   member   5a  of  t h e   arm  5  and  t h e   a r m  

p r e s s u r i z i n g   s p r i n g   8.  T h i s   p r o b l e m   may  be  e l i m i n a t e d   b y  

c h a n g i n g   t h e   p o s i t i o n   of  t he   arm  p r e s s u r i z i n g   s p r i n g   8  to   t h e  

p o s i t i o n   of  t he   l i f t   member  5a .   H o w e v e r ,   i f   t h i s   m e t h o d   i s  

e m p l o y e d ,   t h e n   the   l o a d   i s   a p p l i e d   to   t h e   f i r s t   and  s e c o n d  

m a g n e t i c   h e a d s   2  and  3  in  a  d e f l e c t e d   m a n n e r   and  t h e   h e a d s   c a n n o t  

c o r r e c t l y   c o n t a c t   t h e   f l e x i b l e   d i s k   1  and  i t   is   d i f f i c u l t   t o  

o b t a i n   c o r r e c t   o u t p u t s   f rom  the   d i s k   1.  T h e r e f o r e ,   t h i s  

c o r r e c t i o n   m e t h o d   is   no t   p r a c t i c a l .   I f   t h e   t r o u b l e   is   e l i m i n a t e d  

by  e m p l o y i n g   two  l i f t   members   (5a)   on  b o t h   s i d e s   of  t h e   f i r s t  

m a g n e t i c   head   2,  t he   e f f i c i e n c y   a s s o c i a t e d   w i t h   a s s e m b l i n g   t h e  

d e v i c e  i s   r e d u c e d .  



I t   is   an  o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   to   e l i m i n a t e   t h e  

a b o v e - d e s c r i b e d   d i f f i c u l t i e s   a c c o m p a n y i n g   a  c o n v e n t i o n a l   h e a d   a r m  

s u p p o r t i n g   m e c h a n i s m .  

I t   i s   a n o t h e r   o b j e c t   of  the   p r e s e n t   i n v e n t i o n   to   p r o v i d e   a n  

o p e n i n g   m e c h a n i s m   t h a t   is   e a s y   to  a s s e m b l e .  

I t   i s   an  a d d i t i o n a l   o b j e c t   of  t he   p r e s e n t   i n v e n t i o n   t o  

p r o v i d e   an  open  m e c h a n i s m   w h i c h   can   open   a t   l e s t   n i n e t y   d e g r e e s  

t o   f a c i l i t a t e   m a i n t a i n a n c e .  

The  above   o b j e c t s   a r e   a c c o m p l i s h e d   by  a  head   arm  s u p p o r t i n g  

m e c h a n i s m   in  a  m a g n e t i c   d i s k   d e v i c e   in  w h i c h   t he   arm  h a s  a   p i n  

as  i t s   f u l c r u m .   The  p i n   i s   s u p p o r t e d   by  s u p p o r t i n g   m e m b e r s   e a c h  

h a v i n g   a  V - s h a p e d   g r o o v e ,   so  t h a t   t he   s u p p o r t i n g   m e m b e r s   a r e  

i n c r e a s e d   in  r i g i d i t y   and ,   as  a  r e s u l t ,   t he   o p e r a t i n g   e f f i c i e n c y  

i s   a l s o   i n c r e a s e d .  

The  i n v e n t i o n   and  o t h e r   o b j e c t s   and  a d v a n t a g e s   w i l l  

be  more   c l e a r l y   a p p a r e n t ,   f rom  t h e   f o l l o w i n g   d e t a i l s   o f  

c o n s t r u c t i o n   and  o p e r a t i o n   as  more  f u l l y   h e r e i n a f t e r  

d e s c r i b e d   and  c l a i m e d ,   r e f e r e n c e   b e i n g   had  to   t h e   a c c o m -  

p a n y i n g   d r a w i n g s ,   in  w h i c h   l i k e   n u m e r a l s   r e f e r e n c e   t o  

l i k e   p a r t s   t h r o u g h o u t ,   and  in  w h i c h :  

F i g .   1  i s   a  s i d e   v i ew   of  a  c o n v e n t i o n a l   m a g n e t i c   d i s k  

d e v i c e ;  

F i g .   2  i s   a  s i d e   v iew  s h o w i n g   an  arm  r a i s e d   in  t he   d e v i c e   o f  

F i g .   1 ;  

F i g .   3  i s   a  p l a n   v iew  s h o w i n g   a  f l e x i b l e   d i s k   m o u n t e d   in  a  

h a r d   c a s e ;  

F i g .   4  i l l u s t r a t e s   t he   c o n s t r u c t i o n   of  t h e   d e v i c e   w h i c h   u s e s  

t h e   h a r d   c a s e ;  



F i g .   5  i s   a  d i a g r a m   u s e d   f o r   d e s c r i b i n g   d i f f i c u l t i e s  

a c c o m p a n y i n g   t he   c o n v e n t i o n a l   d e v i c e ;  

F i g s .   6  and  7  a r e   a  p l a n   v iew  and  a  s i d e   v i e w ,   r e s p e c t i v e l y ,  

s h o w i n g   a  m a g n e t i c   d i s k   d e v i c e   a c c o r d i n g   to   one  e m b o d i m e n t   o f  

t h e   p r e s e n t   i n v e n t i o n ;   a n d  

F i g .   8  i s   a  s i d e   v i e w   s h o w i n g   a  m o d i f i c a t o n   of  t h e   d e v i c e   i n  

F i g s .   6  and  7 .  

When  i n s e r t i n g   a  f l e x i b l e   d i s k   1  m o u n t e d   in  a  h a r d   c a s e   12 

in to   a  magnet ic   d isk  dev ice ,   in  accordance   with  one  embodiment  of  the  p r e s e n t  

i n v e n t i o n ,   as  i l l u s t r a t e d   in  F i g s .   6  and  7,  l i f t   member   5a  of  a r m  

5  are  l i f t e d  b y   arm  o p e r a t i n g   p l a t e   10  so  t h a t   r o t a t i o n   f u l c r u m  

p i n   21  i s   t u r n e d   a b o u t   t h e   p i n   21  c e n t r a l   a x i s .   The  c e n t r a l   a x i s  

i s   d e f i n e d   by  t h e   s l o p e d   V - s h a p e d   grooved  s i d e w a l l   m e m b e r s   23  t h a t  

a r e   i n t e g r a l   w i t h   t h e   c a r r i a g e   4.  A  b o t t o m   s u r f a c e   of  a  

s p r i n g   24,   h e l d  i n   p l a c e   by  s c r e w s   25,   d e p r e s s e s   t h e  

f u l c r u m   p i n   21  i n t o   t he   g r o o v e s .   As  a  r e s u l t ,   t he   f i r s t   m a g n e t i c  

h e a d   2  can   b e  m o v e d   away  f rom  t he   s e c o n d   m a g n e t i c   h e a d   3  a g a i n s t  

t h e   c l o s i n g   f o r c e   p r o v i d e d   by  arm  p r e s s u r i z i n g   s p r i n g   22  w h i l e  

a v o i d i n g   i n t e r f e r e n c e   w i t h   t h e   h a r d   c a s e   12  as  i t   is  i n s e r t e d .  

In  t h e   d i s k   d e v i c e   a c c o r d i n g   to   t he   p r e s e n t   i n v e n t i o n ,  

u n l i k e   t h e   c o n v e n t i o n a l   d e v i c e   in  w h i c h   t he   f u l c r u m   of  s w i n g   f o r  

t h e   arm  i s   p r o v i d e d   by  t h e   l e a f   s p r i n g   6,  t he   p i n   21  p r o v i d e s   t h e  

f u l c r u m .   The  p i n   21  i s   a l s o   s u p p o r t e d   by  t h e   V - s h a p e d   g r o o v e d  

m e m b e r s   23  and  u r g e d   in  one  d i r e c t i o n   by  t h e   s p r i n g   2 4 .  

In  t h e   c o n v e n t i o n a l   d e v i c e   of  F i g s .   1  a n d   2,  t he   o p e n i n g  

s t r o k e   of  t he   arm  5  i s   d e t e r m i n e d   f rom  t he   l i m i t   on  s t r e s s   t h a t  

can   b e  p l a c e d   on  t he   l e a f   s p r i n g   6.  In  c o n t r a s t ,   in  t he   d e v i c e  

o f   t he   p r e s e n t   i n v e n t i o n ,   t h e  f u l c r u m   of  s w i n g   f o r   t he   arm  5  i s  

p r o v i d e d   by  the   p i n   s u p p o r t i n g   s t r u c t u r e   23  a n d ,   t h e r e f o r e ,   t h e  



arm  can   have   a  s u f f i c i e n t   o p e n i n g   s t r o k e   to  p r e v e n t   i n t e r f e r e n c e  

of  t h e   f i r s t   m a g n e t i c   head   2  w i t h   t he   h a r d   c a s e   12.  B e c a u s e   o f  

t he   r o t a t i o n   f u l c r u m   p i n   21,  t he   o p e n i n g   s t r o k e   of  t h e   arm  5  i s  

n o t   s u b s t a n t i a l y   l i m i t e d ;   t h a t   i s ,   t he   arm  can  be  swung  a t   l e a s t  

90°  as  i n d i c a t e d   in  t he   o n e - d o t   c h a i n   l i n e s   in  F i g .   7.  The  d i s k  

d e v i c e   a c c o r d i n g  t o   t he   p r e s e n t   i n v e n t i o n   i s   d e s i g n e d   t o  

e l i m i n a t e   t he   d r a w b a c k s   a c c o m p a n y i n g   the   c o n v e n t i o n a l   d e v i c e   t h a t  

r e s u l t   in  d i f f i c u l t y   in  m a i n t e n a n c e   due  to  d i f f i c u l t y   i n  

o b s e r v i n g   t he   c o n t a c t   s u r f a c e   of  t he   f i r s t   m a g n e t i c   head   2 .  

As  was  d e s c r i b e d   b e f o r e ,   a n o t h e r   d r a w b a c k   of  t h e  

c o n v e n t i o n a l   d e v i c e   i s   t h a t   t he   l e a f   s p r i n g   6  of  t he   arm  5  i s  

t w i s t e d   by  t h e   moment   p r o d u c e d   by  the   d i f f e r e n c e   b e t w e e n   t h e  

p o s i t i o n   of  t he   l i f t   member   5a  and  the   arm  p r e s s u r i z i n g  

p o s i t i o n .   As  a  r e s u l t ,   t he   s t r o k e   of  t he   l i f t   member  i s  s h o r t e r  

t h a n   t h a t   of  t h e   f i r s t   m a g n e t i c   head   2.  In  c o n t r a s t ,   in  t h e  

p r e s e n t   i n v e n t i o n ,   t h e   r o t a t i o n   f u l c r u m   p i n   21  i s   i n t e g r a l   w i t h  

t h e   arm  5  and  i s   s u f f i c i e n t l y   r i g i d   w i t h   r e s p e c t   to  t he   t w i s t i n g  

f o r c e   a t   t he   f u l c r u m   to  a v o i d   t w i s t i n g .   As  a  r e s u l t ,   t h e   s t r o k e  

of  t h e   l i f t   member   5a  and  the   f i r s t   m a g n e t i c   head   2  can   b e  

s u b s t a n t i a l l y   e q u a l   to   e a c h   o t h e r   and  the   r e d u c t i o n   in  t h e  

a v a i l a b l e   s t r o k e   of  t he   f i r s t   m a g n e t i c   head   2  in   t he   c o n v e n t i o n a l  

d e v i c e   can   be  e l i m i n a t e d .  

In  t he   a b o v e - d e s c r i b e d   i n v e n t i o n , t h e   r o t a t i o n   f u l c r u m   p i n   2 1  

is   s u p p o r t e d   by  t h e   V - s h a p e d   g r o o v e   m e m b e r s   23  and  t he   r e l a t i v e  

p o s i t i o n   of  t he   c a r r i a g e   4  and  the   arm  5  can   be  d e t e r m i n e d   m e r e l y  

by  p l a c i n g   t h e   r o t a t i o n   f u l c r u m   p i n   21  of  t he   arm  5  on  t h e   s l o p e d  

s i d e w a l l s   of  t h e   V - s h a p e d   g r o o v e   members   23,   w h i c h   c o n t r i b u t e s   t o  

s i m p l i c i f i c a t i o n   in  t he   a s s e m b l y   p r o c e s s   and  i m p r o v e s  

m a n u f a c t u r i n g   p r o d u c t i v i t y .   The  l e a f   s p r i n g s   24  a r e   u s e d   t o  

i n d i r e c t l y   s u p p o r t   t he   r o t a t i o n   f u l c r u m   p i n   21;  t h a t   i s ,   t h e   l e a f  



s p r i n g s   24  d e p r e s s   t he   p i n   21  a g a i n s t   the   s l o p e d   s i d e w a l l s   of  t h e  

V - s h a p e d   g r o o v e   m e m b e r s   23.   D i s p l a c e m e n t   of  the   h e a d   2 

r a d i a l l y   w i t h   r e s p e c t   to   t he   f l e x i b l e   d i s k   1  ( i n   the   Y-Y 

d i r e c t i o n   of  F i g .   4)  ( t h a t   i s ,   a  head   a l i g n m e n t   e r r o r   f a c t o r  

w h i c h   mus t   be  t a k e n   s e r i o u s l y   in  d e s i g n i n g   t he   m a g n e t i c   d i s k  

d e v i c e   and  w h i c h   c a u s e s   a  d i s p l a c e m e n t   of  the   f i r s t   and  s e c o n d  

m a g n e t i c   h e a d s   r e l a t i v e   to   e a c h   o t h e r ) w i l l   no t   o c c u r   in  t h e  

d e v i c e   a c c o r d i n g   to   t he   p r e s e n t   i n v e n t i o n .   The  d i s p l a c m e n t   e r r o r  

w i l l   n o t   o c c u r   to   a  s i g n i f i c a n t   e x t e n t   even   i f   t he   s l o p e d  

s i d e w a l l s   of  t h e  V - s h a p e d   g r o o v e s   a r e   worn  ou t   o v e r   t i m e   b y  

r o t a t i o n   of  t h e   r o t a t i o n   f u l c r u m   p i n  2 1   b e c a u s e   t he   l a t t e r   i s  

s t a b l y   p o s i t i o n e d   due  to   l e a f   s p r i n g s   24  p u s h i n g   the   p i n   2 1  

a g a i n s t   t he   s l o p e d   s i d e w a l l s .  

In  t h e   e m b o d i m e n t   of  F i g s .   6  and  7,  t he   V - s h a p e d   g r o o v e  

m e m b e r s   23  a r e   i n t e g r a l   w i t h   t he   c a r r i a g e   4.  H o w e v e r ,   t h e  

e m b o d i m e n t   may  be  m o d i f i e d   so  t h a t   s u p p o r t i n g   member s   2 6  

i n c l u d i n g   V - s h a p e d   g r o o v e   m e m b e r s   23  a r e   p r o v i d e d   s e p a r a t e l y   f r o m  

t h e   c a r r i a g e   4,  as  i l l u s t r a t e d   in  F i g .   8,'  and  t he   g r o o v e   m e m b e r s  

can   be  s e c u r e d   to   t he   c a r r i a g e   4  w i t h   s c r e w s   25.   The  f i r s t  

m a g n e t i c   head   2  can   t h e n   be  a d j u s t e d   i n d e p e n d e n t l y   of  t h e   s e c o n d  

m a g n e t i c   h e a d   3  b y  l o o s e n i n g   the   s c r e w s   25.  In  t h i s   e m b o d i m e n t ,  

t h e   a l i g n m e n t   a c c u r a c y   of  t he   c o m p o n e n t s   can  be  i n c r e a s e d   b e c a u s e  

m e c h a n i c a l   e r r o r s   can  be  r e m o v e d   by  a d j u s t i n g   the   p o s i t i o n   of  t h e  

s u p p o r t i n g   member   26.  As  a  r e s u l t ,   a  head   arm  s u p p o r t i n g  

m e c h a n i s m   in  w h i c h   t he   r e l a t i v e   p o s i t i o n   of  t he   m a g n e t i c   h e a d s  

can   be  m a i n t a i n e d   w i t h   h i g h   a c c u r a c y   can  be  p r o v i d e d   a t   a  l o w e r  

m a n u f a c t u r i n g   c o s t .  

As  w i l l   be  r e c o g n i z e d   by  t h o s e   of  s k i l l   in  t he   a r t ,   t h e  

p r e s e n t   i n v e n t i o n   can  a l so   be  e f f e c t i v e l y   app l i ed   to  m a g n e t i c   d i s k  

d e v i c e   u s i n g   a  f l e x i b l e   j a c k e t .  



The  many  f e a t u r e s   and  a d v a n t a g e s   of  t he   i n v e n t i o n   a r e  

a p p a r e n t   f rom  the   d e t a i l e d   s p e c i f i c a t i o n   a n d ,   t h u s ,   i t   i s  

i n t e n d e d   by  t he   a p p e n d e d   c l a i m s   to  c o v e r   a l l   s u c h   f e a t u r e s   a n d  

a d v a n t a g e s   of  the   m e c h a n i s m   wh ich   f a l l   w i t h i n   the   t r u e   s p i r i t   a n d  

s c o p e   of  t he   i n v e n t i o n .   F u r t h e r ,   s i n c e   n u m e r o u s   m o d i f i c a t i o n s  

and  c h a n g e s   w i l l   r e a d i l y   o c c u r   to   t h o s e   s k i l l e d   in  t he   a r t ,   i t   i s  

n o t   d e s i r e d   to  l i m i t   t he   i n v e n t i o n   to  the   e x a c t   c o n s t r u c t i o n   a n d  

o p e r a t i o n   i l l u s t r a t e d   and  d e s c r i b e d ,   and ,   a c c o r d i n g l y ,   a l l  

s u i t a b l e   m o d i f i c a t i o n s   and  e q u i v a l e n t s   may  be  r e s o r t e d   t o ,  

f a l l i n g   w i t h i n   t h e   s c o p e   of  t he   i n v e n t i o n .   For   e x a m p l e ,   t h e  

g r o o v e   m e m b e r s   23  and  s p r i n g   24  may  be  m o u n t e d   on  t h e   arm  5 

and  t h e   p i n   or  p i n s   21  may  be  m o u n t e d   on  t h e   c a r r i a g e   4 .  



1.  A  m a g n e t i c   d i s k   head   a p p a r a t u s ,   c h a r a c t e r i s e d   b y :  

a  c a r r i a g e   ( 4 ) ;  

a  r o t a t i o n   m e c h a n i s m   c o u p l e d   to  s a i d   c a r r i a g e   ( 4 )  

and  h a v i n g   a  f u l c r u m   p i n   (21)   w i t h   a  r o t a t i o n a l   a x i s ;  

an  arm  (5)  c o u p l e d   to  s a i d   r o t a t i o n   m e c h a n i s m   a n d  

r o t a t a b l e   a b o u t   t h e   r o t a t i o n a l   a x i s ;   a n d  

a  m a g n e t i c   head   (2)  m o u n t e d   on  s a i d   arm  ( 5 ) .  

2.  An  a p p a r a t u s   a c c o r d i n g   to  c l a i m   1  c h a r a c t e r i s e d   i n  

t h a t   s a i d   r o t a t i o n   m e c h a n i s m   f u r t h e r   c o m p r i s e s   a  s u p -  

p o r t i n g   member  (23)   c o u p l e d   to  s a i d   arm  (5)  or  s a i d  

c a r r i a g e   (4)  fo r   c a r r y i n g   s a i d   p i n   (21)  as  i t   r o t a t e s .  

3.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   2  c h a r a c t e r i s e d   b y  

a  s p r i n g   (24)   u r g i n g   s a i d   p i n   (21)   a g a i n s t   s a i d   s u p p o r t -  

ing   member  ( 2 3 ) .  

4.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   2  or  3  c h a r a c t e r i s -  

ed  in   t h a t   s a i d   s u p p o r t i n g   member  (23)  i n c l u d e s   a  V -  

s h a p e d   g r o o v e   w h i c h   c a r r i e s   s a i d   p i n   ( 2 1 ) .  

5.  An  a p p a r a t u s   as  c l a i m e d   in  a n y  o n e   of  c l a i m s   2  to   4 

c h a r a c t e r i s e d   in  t h a t   s a i d   s u p p o r t i n g   member  (23)   i s  

i n t e g r a l   w i t h   s a i d   c a r r i a g e   ( 4 ) .  

6.  An  a p p a r a t u s   as  c l a i m e d   in  a n y  o n e   of  c l a i m s   2  to   5 

c h a r a c t e r i s e d   in  t h a t   s a i d   s u p p o r t i n g   member  (23)   i s  

a d j u s t a b l e .  

7.  An  a p p a r a t u s   as  c l a i m e d   in  a n y  o n e   of  t h e   p r e c e d i n g  

c l a i m s   c h a r a c t e r i s e d   in  t h a t   s a i d   p in   (21)  is   i n t e g r a l  

w i t h   s a i d   arm  ( 5 ) .  



8.  A  m a g n e t i c   d i s k   head   a p p a r a t u s   f o r   a  f l e x i b l e   m a g -  
n e t i c   d i s k   (1)  h a v i n g   m a g n e t i c   r e c o r d i n g   l a y e r s   on  b o t h  

s i d e s ,   s a i d   a p p a r a t u s   c h a r a c t e r i s e d   b y :  

a  c a r r i a g e   ( 4 ) ;  

a  f i r s t   m a g n e t i c   head   (3)  p r o v i d e d   on  s a i d   c a r r i a g e  

( 4 ) ;  

an  arm  ( 5 ) ;  

a  s e c o n d   m a g n e t i c   head   (2)  p r o v i d e d   on  s a i d   arm  ( 5 )  

w h i c h   i s   r o t a t a b l e   w i t h   r e s p e c t   to  s a i d   c a r r i a g e   ( 4 ) ,  

s a i d   f i r s t   and  s e c o n d   m a g n e t i c   h e a d s   (2,   3)  a r r a n g e d   t o  

c o n f r o n t   e a c h   o t h e r   t h r o u g h   t he   f l e x i b l e   d i s k   ( 1 ) ;   a n d  

a  r o t a t i o n   m e c h a n i s m   c o m p r i s i n g :  

a  s u p p o r t i n g   member  (23)   h a v i n g   a  p a i r   of  V -  

s h a p e d   g r o o v e s   a r r a n g e d   s p a c e d   a p a r t   f rom  e a c h   o t h e r   i n  

a  l i n e ;  

a  p a i r   of  r o t a t i o n   f u l c r u m   p i n s   (21)   a r r a n g e d  

in  c o r r e s p o n d e n c e   to  s a i d   p a i r   of  V - s h a p e d   g r o o v e s   a n d  

r o t a t a b l y   s u p p o r t e d   by  s a i d   p a i r   of  V - s h a p e d   g r o o v e s ;   a n d  

a  p a i r   of  e l a s t i c   u r g i n g   m e m b e r s   (24)   w h i c h  

c o n t i n u o u s l y   u r g e   s a i d   r o t a t i o n   f u l c r u m   p i n s   (21)   i n t o  

c o n t a c t   w i t h   s a i d   V - s h a p e d   g r o o v e s .  

9.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   8  c h a r a c t e r i s e d   i n  

t h a t   s a i d   s u p p o r t i n g   member  (23)   is   p r o v i d e d   on  s a i d  

c a r r i a g e   ( 4 ) ,   s a i d   r o t a t i o n   f u l c r u m   p i n s   (21)   a r e   p r o -  

v i d e d   on  s a i d   arm  ( 5 ) ,   and  s a i d   e l a s t i c   u r g i n g   m e m b e r s  

(24)   a r e   s e c u r e d   to  t h e   c a r r i a g e   (4)  by  s c r e w s   ( 2 5 ) .  

10.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   8  or  9  c h a r a c t e r -  

i s e d   in  t h a t   s a i d   p a i r   of  r o t a t i o n   f u l c r u m   p i n s   (21)  a r e  

i n t e g r a l   w i t h   s a i d   c a r r i a g e   (4)  or  s a i d   arm  ( 5 ) .  

11.  An  a p p a r a t u s   as  c l a i m e d   in  a n y  o n e   of  c l a i m s   8  t o  

10  c h a r a c t e r i s e d   in  t h a t   s a i d   s u p p o r t i n g   member  (23)   i s  

s e c u r e d   to  s a i d   c a r r i a g e   (4)  and  is  d i s p l a c e a b l e   a l o n g  

s a i d   c a r r i a g e   ( 4 ) .  



12.  An  a p p a r a t u s   as  c l a i m e d   in  a n y  o n e   of  c l a i m s   8  t o  

11  c h a r a c t e r i s e d   in  t h a t   s a i d   s u p p o r t i n g   member  (23)   i s  

s e c u r e d   to  s a i d   arm  (5)  and  i s   d i s p l a c e a b l e   a l o n g   s a i d  

a r m .  

13.  A  d o u b l e - s i d e   r e c o r d i n g   t y p e   m a g n e t i c   d i s k   a p p a r a -  
t u s   f o r   a  f l e x i b l e   d i s k   ( 1 ) ,   c h a r a c t e r i s e d   b y :  

two  m a g n e t i c   h e a d s   (2 ,   3)  d i s p o s e d   on  b o t h   s i d e s   o f  

t h e   f l e x i b l e   d i s k   (1)  so  t h a t   t h e   f l e x i b l e   d i s k   (1)  c a n  

be  s u b j e c t e d   to  w r i t i n g   and  r e a d i n g ;  

an  arm  (5)  s u p p o r t i n g   a t   l e a s t   one  of  s a i d   m a g n e t i c  

h e a d s   (2 ,   3)  and  h a v i n g   a  r o t a t i o n   f u l c r u m ;  

a  c a r r i a g e   (4)  s u p p o r t i n g   t h e   r o t a t i o n   f u l c r u m ;  

a  r o t a t i o n   f u l c r u m   p i n   (21)   i n t e g r a l   w i t h   s a i d   a r m  

(5)  and  p r o v i d i n g   t he   r o t a t i o n   f u l c r u m ;  

s u p p o r t i n g   members   (23)   s u p p o r t i n g   s a i d   p i n   ( 2 1 ) ,  

e a c h   s u p p o r t i n g   member  (23)   h a v i n g   a  V - s h a p e d   g r o o v e   f o r  

h o l d i n g   s a i d   p in   ( 2 1 ) ;   a n d  

u r g i n g   members   ( 2 4 ) ,   a b u t t i n g   s a i d   p i n   (21)   f o r  

u r g i n g   s a i d   p i n   (21)  i n t o   c o n t a c t   w i t h   s a i d   V - s h a p e d  

g r o o v e s .  

14.  An  a p p a r a t u s   as  c l a i m e d   in  c l a i m   13  c h a r a c t e r i s e d  

in  t h a t   s a i d   s u p p o r t i n g   member s   (23)  a r e   c o u p l e d   to   s a i d  

c a r r i a g e   (4)  and  s a i d   s u p p o r t i n g   m e m b e r s   (23)   can   b e  

s e p a r a t e d   f rom  s a i d   c a r r i a g e   (4)  and  moved  in  p a r a l l e l  

w i t h   t h e   s u r f a c e   of  t he   f l e x i b l e   d i s k   ( 1 ) .  








	bibliography
	description
	claims
	drawings

